Proteomics of the photoneuroendocrine circadian system of the brain.
The photoneuroendocrine circadian system of the brain consists of (a) specialized photoreceptors in the retina, (b) a circadian generator located in the forebrain that contains "clock genes," (c) specialized nuclei in the forebrain involved in neuroendocrine secretion, and (d) the pineal gland. The circadian generator is a nucleus, called the suprachiasmatic nucleus (SCN). The neurons of this nucleus contain "clock genes," the transcription of which exhibits a circadian rhythm. Most circadian rhythms are generated by the neurons of this nucleus and, via neuronal and humoral connections, the SCN controls circadian activity of the brain and peripheral tissues. The endogenous oscillator of the SCN is each day entrained to the length of the daily photoperiod by light that reach the retina, and specialized photoreceptors transmit impulses to the SCN via the optic nerves. Mass screening for day/night variations in gene expression in the circadian system as well as in the whole brain and peripheral tissues have, during the last decade, been performed. However, studies of circadian changes in the proteome have been less investigated. In this survey, the anatomy and function of the circadian-generating system in mammals is described, and recent proteomic studies that investigate day/night changes in the retina, SCN, and pineal gland are reviewed. Further circadian changes controlled by the SCN in gene and protein expression in the liver are discussed.